Computerized administration of mental health-related questionnaires has become relatively common, but little research has explored this mode of assessment in "real-world" settings. In the current study, 200 consumers at a community mental health center completed the BASIS-24 via handheld computer as well as paper and pen. Scores on the computerized BASIS-24 were compared with scores on the paper BASIS-24. Consumers also completed a questionnaire which assessed their level of satisfaction with the computerized BASIS-24. Results indicated that the BASIS-24 administered via handheld computer was highly correlated with pen and paper administration of the measure and was generally acceptable to consumers. Administration of the BASIS-24 via handheld computer may allow for efficient and sustainable outcomes assessment, adaptable research infrastructure, and maximization of clinical impact in community mental health agencies.
Psychological measures have many uses in clinical practice including screening, outcomes assessment, and treatment planning. [1] [2] [3] In particular, outcomes assessment allows for the measurement of treatment effectiveness and has become increasingly important not only to researchers but also to clinical agencies. 3 Intervention research has traditionally used pen and paper for the baseline and follow-up assessments required in outcomes evaluation, but this method of data collection poses some potential problems for effectiveness research that is conducted in the real world of treatment delivery where efficiency and ease are especially valuable. Firstly, responding to items via traditional pen and paper creates a time delay of both data reporting and entry. Paper-and-pen data collection also enables a broader margin of error, with the possibility for error in data entry, as well as lost time and effort on data entry, re-entry, comparison, and cleanup. There is also the issue of missing data in paper-based data collection, which can be attenuated in computerized systems by prompting participants to answer questions they have skipped. 4 Accordingly, there has been greater attention given to instantaneous data capture in recent years. Computerized administration of measures allows for cleaner data capture and potentially saved time, which not only benefits researchers but also the mental health consumers and clinical staff completing and responding to measures. 5 Research has shown that administering measures via computer is less expensive and less time consuming than conducting face-to-face interviews or paper-based assessments. [6] [7] [8] Furthermore, most consumers do not have difficulty using electronic devices to complete assessments. One study using a touchscreen computer found that between 97% and 99% of consumers were able to correctly answer a series of questions about the proper use of the device. 9 Computerized assessment has been shown to be particularly beneficial when consumers were asked about sensitive issues such as substance abuse and suicidal ideation, producing more honest responses and increasing consumers' comfort with revealing personal information. 8 Computerized assessment has proven to be a reliable method of data collection for measures of mental health and general functioning. 10, 11 In addition, multiple studies have found that the results of computerized assessments are equivalent to those obtained using paper-based versions across a variety of measures. 7, 8, [12] [13] [14] Consumers report high levels of satisfaction with computerized assessment, typically preferring computer-based measures to those completed using paper and pen. 6, 11, 13, 15 Ease of use and privacy are cited as advantages of computerized assessment. 9, 13 These studies were conducted using multiple scales across a variety of populations, including inpatient and outpatient populations in both mental health and non-mental health settings.
Although these results suggest that computerized assessment is superior to traditional pen and paper administration of measures, very few studies have utilized mobile forms of technology to assess patient outcomes. With the majority of research employing mobile, handheld computers has been conducted in an experience sampling or ecological momentary assessment format. [16] [17] [18] [19] [20] [21] [22] However, at least one study has utilized handheld computers to administer longer measures, assessing the outcomes of youth with severe emotional disturbances. 23 The authors concluded that handheld computers are an efficient, effective means of administering assessments in clinical populations.
Just as computer-based assessments are an improvement over pen and paper, handheld computers offer a number of advantages over desktop models. These advantages are especially relevant in community mental health centers (CMHCs), where space is often limited. The portability and small screen size of handheld computers allows consumers to complete assessments in any location throughout the CMHC while maintaining confidentiality. The small size and comparatively cheap price of handheld computers also permits CMHCs to buy and store multiple devices, ensuring that several consumers can complete measures simultaneously-a significant asset given the high patient flow that is typical of community clinics. This guards against potential missed data collection as well, since consumers can still complete assessments if individual devices temporarily stop functioning.
Although various studies have used computer-based assessments to administer measures to clinical populations, very few have assessed the feasibility of using these devices in CMHCs, and even fewer have compared consumer satisfaction with assessment via handheld computer versus traditional pen and paper. Wolford et al. and Eisen et al. confirmed the viability of conducting computerized assessments in community mental health populations, but neither study examined consumer satisfaction with handheld computers. 6, 7 Cook et al. assessed the feasibility of administering the Quick Inventory of Depressive Symptomatology on a tablet computer among outpatients diagnosed with major depressive disorder. 13 However, patients were recruited from university-affiliated clinics, rather than CMHCs, suggesting that results may not be generalizable to those seeking services at CMHCs. For example, consumers at CMHCs are typically less educated than those who seek services at other sites. In addition, the poor and indigent population seeking services at a CMHC have likely had less exposure to and experience with electronic devices. The current project assessed consumer satisfaction with handheld computers in relation to demographic and clinical variables in order to account for the differences found amongst community populations. The study was designed to evaluate any specific difficulties that CMHC consumers might have in completing assessments via handheld computer, a particularly important investigation given the singular usefulness of handheld devices in busy community clinics with limited resources.
This project aimed to assess the feasibility of administering the BASIS-24 via handheld computers in CMHCs. The validity of the computerized version of the BASIS-24 has been tested in one, small-scale investigation that did not specifically evaluate the feasibility of administration via handheld computer. 7 More specifically, the current study sought to (1) provide descriptive results of consumer satisfaction with completing the BASIS-24 via handheld computer, (2) evaluate consumers' satisfaction with this assessment delivery method in relation to demographic and clinical variables, and (3) establish internal consistency reliability of handheld computer administration of the BASIS-24 as well as concordance with paper administration of this measure. These aims were carried out in a large CMHC outpatient sample.
Method Participants
Participants consisted of outpatient consumers waiting for intake or therapy appointments at an outpatient CMHC in Philadelphia. This CMHC serves over 2,000 consumers per year, most of whom are low-income, African-American adults. The most common diagnoses were schizophrenia and major depressive disorder. Both pharmacotherapy and psychotherapy are offered, with medication managed by psychiatrists and psychotherapy conducted mostly by master's level clinicians and graduate student interns.
Measures
Revised behavior and symptom identification scale (BASIS-24). 24 The BASIS-24 is a 24-item selfreport scale that measures general psychiatric symptoms and has been validated for use in CMHCs. The scale was developed for the assessment of consumers' mental health outcomes. The BASIS-24 provides an overall symptom score as well as six subscale scores: depression/functioning, interpersonal relationships, psychosis, emotional lability, self-harm, and substance abuse. Responses are rated on a 5-point scale, with higher scores indicating greater distress. It shows good internal consistency reliability and validity for use among people who are Caucasian, African American, and Hispanic. 25 This scale was administered on paper as well as on handheld computers. The handheld computers were personal digital assistants (PDAs), which were chosen in order to maximize both portability and confidentiality (small screen and text size prevents others from reading consumers' responses on the PDAs, even when they are sitting or standing in close proximity).
Consumer satisfaction survey Administered on paper, this survey assessed consumers' demographic information, satisfaction with the handheld computer assessment, previous use of a handheld computer, and thoughts about privacy with use of a handheld computer. Consumers were also asked which method of assessment administration they found easier to use (paper vs. handheld computer). Satisfaction items were measured on a 1 to 5 scale, with 1 indicating strong dissatisfaction and 5 indicating strong satisfaction. A total satisfaction score was established by calculating the mean of the five satisfaction items for each participant. The internal consistency of the total satisfaction score in the current sample was .93.
Data-capture system
The BASIS-24 was programmed as a flash movie, hosted on a server computer and accessed via the handheld computer. The flash movie incorporated the guidelines proposed by Palmblad and Tiplady, 26 being appropriate for use in this particular population (CMHC consumers), requiring little to no training for consumer use, requiring all answers to result from a user's actions (i.e., no default choice), and having all needed information appearing on one screen per question. Participants answered each question on the handheld screen by tapping the stylus on their answer. At the completion of the survey, the data instantly transferred wirelessly to a server computer, where it was automatically entered into a Microsoft Access database via an encrypted intranet connection.
Procedure
Following IRB approval of this study by the University of Pennsylvania, data collection began. All consumers who sat in the waiting room at the CMHC over a 4-month period were approached consecutively and asked if they would be willing to participate in a research study. Consumers verbally consented to participation. Consumers were offered the opportunity to complete practice questions on the handheld with the assistance of the Research Assistant prior to completing the actual BASIS-24 questionnaire. Half the consumers completed the BASIS-24 via handheld computer first, whereas the other half completed the paper version first to attenuate order effects. Consumers then completed the other form of the BASIS-24 and the Consumer Satisfaction Survey. Consumer responses were used solely for research purposes and were not made available to treatment providers. Participants were paid $10 for their time.
Data analysis
The overall satisfaction score was computed as the mean of the five satisfaction items (liked using the handheld computer, ease of use, size of words, clarity of directions, and comfort using it in the future) for the purpose of evaluating predictors of satisfaction. These items were scored from 1 (not at all) to 5 (very) in response to each question. The assessment of consumers' privacy concerns was achieved by asking, "Did you feel that filling out the survey on the handheld computer was private enough?" to which consumers could choose "yes" or "no". Five consumer variables were examined in relation to satisfaction and privacy: gender (male vs. female), age (44 years old or younger vs. 45 years old or older), educational level (11 years of school or less vs. 12 years of school or more), reason for appointment (intake vs. treatment), and prior use of a handheld computer (prior use vs. no prior use). Regression analyses predicting overall satisfaction and perceptions of privacy controlling for consumer demographic variables were conducted. Satisfaction was examined using a multiple regression while perceptions of privacy in relation to demographic variables were analyzed using a logistic regression. Exploratory t tests were used for individual satisfaction items when the overall satisfaction score was significantly related to a consumer variable. To establish equivalence of the handheld computer and paper-and-pen BASIS-24 scores, the intraclass correlation between the two measures were calculated. In addition, internal consistency reliability of the computerized BASIS-24 was calculated.
Results

Consumer demographics
Two-hundred eighteen consumers were approached to participate in the study, yielding a total of 200 participants. Reasons for refusing to participate included not having enough time before the therapy session and not liking surveys. Of the 200 consumers agreeing to participate, most consumers were female (68.72%) and African American (85.95%). The average age was 41.25 (SD=12.23), and average years of education completed was 11.47 (SD=3.11). Thirty-six percent of participants had used a handheld computer at some point prior to the study, independent of this research project. The mean BASIS-24 scores for the computerized and paper administrations of the measure were very similar (computerized administration: M=1.63, SD=.72, n=181; paper administration: M=1.60, SD=.73, n=170). Full demographic information is available in Table 1 .
Consumer satisfaction
Consumers generally expressed satisfaction with the handheld method of BASIS-24 administration, finding it easy to use and acceptable as a potential method of data collection for future projects. Table 2 provides the mean score and frequencies for each satisfaction item. Items were scored from 1 (not at all) to 5 (very) in response to each question. Eighty-four percent of consumers liked using the handheld computer (i.e., four or five in response), and 84.64% of consumers found using the handheld computer to be easy. Eighty-nine percent felt that the words were large enough, and 89.39% felt that the directions were clear. Eighty-five percent of consumers indicated they would be comfortable using the handheld computer to fill out surveys and forms in the future. Most consumers (92.71%) thought the handheld computer was sufficiently private.
Most consumers responded that completing the BASIS-24 via handheld computer was easier than completing the measure via paper and pen; 59.16% (n=113) responded that the handheld computer was much easier, while 10.42% (n=20) responded that the handheld computer was somewhat easier. Of the remaining consumers, 3.14% (n=6) indicated the paper was much easier, 5.76% (n=10) indicated paper was somewhat easier, and 21.99% (n=42) felt that there was no difference.
Demographic variables in relation to consumer satisfaction and privacy
Differences in satisfaction and perceived degree of privacy by gender, age, educational level, reason for appointment (intake vs. treatment), and prior use of a handheld computer were examined. In cases where differences in overall satisfaction were found, an assessment of responses to individual satisfaction questions was conducted on an exploratory basis. Table 3 provides a summary of the significant demographic predictors of satisfaction and perceived degree of privacy. In terms of overall satisfaction scores, there were no differences in satisfaction by gender, education level, prior use of a handheld computer, or reason for appointment. Results indicated higher overall satisfaction in younger consumers (F (1, 160)=6.79; p=.01), who demonstrated a stronger liking for the computer (t (163.32)=2.22; pG.05), thought the directions were more clear (t (157.49)=2.33; pG.05), and were more likely to have previously used handheld computers (t (177.17)=2.75; pG.01) than older participants.
There were no differences in overall satisfaction by level of education, but participants with fewer than 12 years of education were more likely to state that the survey was not sufficiently private (Wald χ 2 (1)=5.70; p=.02). There were no differences in perceptions of privacy by gender, age, prior use of a handheld computer, or reason for appointment.
Reliability of computerized assessment
The computerized administration was highly correlated with the paper administration (ICC (3, 1)=.95). The internal consistency reliability (Cronbach's alpha) for both the computerized and the paper administration was .89.
Discussion
Consumers at the CMHC were extremely satisfied using the handheld computer to complete the BASIS-24. Their responses indicate that the handheld computer is a feasible method of delivering this measure in a community setting. Most consumers found the handheld computer to be easy to use and sufficiently private. Regarding the specific programming and directions used, consumers found the text large enough to read and the directions clear. Generally, consumers indicated they would be willing to complete other measures and forms using this methodology in the future, which demonstrates good consumer acceptance of this technology in the community setting.
There were some differences in satisfaction and privacy ratings based on consumer demographic variables, namely age and education level. Older consumers and those with less education might need more orientation to the device to increase comfort and satisfaction. Although we incorporated an optional practice module in order to assist consumers who might require extra help learning to use the handheld computer, very few consumers elected to complete this module. Other ways of orienting older and less-educated consumers in the use of this device should be considered to supplement the practice module. The BASIS-24 administered via handheld computer showed a good level of equivalence with the BASIS-24 administered via traditional paper and pen at a CMHC. Furthermore, the internal consistency of the originally published, paper-administered BASIS-24 had a Cronbach's alpha of.87, 24 which is comparable to that of both the computerized (α=.89) and the pen and paper (α=.89) administration in the present study. This underscores the feasibility of using a handheld computerized version of this measure for research and clinical purposes in community settings.
There are a number of limitations that should be noted. Firstly, though these results may generalize to the use of computerized assessment with a very brief instrument in an outpatient CMHC setting, the results do not indicate whether other populations in other settings would have problems with computerized outcome assessment. It is possible that consumers would be less satisfied with computerized outcome assessments incorporating longer measures. We asked several satisfaction questions that seemed most relevant to computerized outcome assessment in the outpatient CMHC setting. Nonetheless, it is possible that these questions did not cover all important information from the consumers' perspective regarding computerized outcome assessment. The conclusions drawn from the study are also limited due to the large number of analyses conducted to assess satisfaction and perception of privacy in relation to demographic characteristics. This increases the likelihood that false conclusions were drawn due to Type I error.
The generalizability of the results is also limited by the data collection method. Consumers were not sampled randomly, and data collection was limited to a 4-month period. Additionally, consumers were asked to complete the same measure twice, in rapid succession (once via traditional paper and pen and once using a handheld computer). Therefore, it is possible that the high reliability between the two assessment methods is due to memory effects. Finally, data on consumer diagnosis and type of insurance were not collected, limiting the ability to analyze the way in which these variables might affect satisfaction.
Implications for Behavioral Health
Despite the aforementioned limitations, the results indicate that computerized outcome assessment is a reliable and satisfactory assessment method in CMHC settings. Given that this method of data collection does not require subsequent paper-to-computer data entry or data cleaning, the data can be used for reports and other needs instantaneously. Thus, using a handheld computer is an efficient way to collect outcome data for generating reports that would be immediately available for therapists, thereby maximizing clinical impact. It allows for a more streamlined route of information sharing between patient and therapist and can be altered easily to meet the changing needs of the community clinic without significant environmental or training impact. In a healthcare system that is increasingly reliant on outcome measurement as a means of allocating funds, the ability to efficiently measure clients' symptoms and communicate this information to clinicians can only assist in maximizing the quality of treatment and ensuring that CMHCs receive the funding they deserve. Overall, the results of this study show promise for the role of technology in providing better treatment to community mental health consumers through improved research and clinical capabilities.
